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DISASSEMBLY PROCEDURES/5^IB¥lli 





ilfs jo i t/v ^ > ;i<'- Korn 0 i±T P 3 

LTT^^^o 



®3x8mm TAPPING SCREW Fe BLK 
(B)3x6mm P TIGHT SCREW Fe BLK 



NOTE: For methods of KEYBOARD and MAIN BOARD 
disassembly, refer to P-3 of this service notes. 



EXPLODED VIEW/»JB@ 



7 'J /< — 

LCD COVER 
(22025727) 

■>-rA(js) 

FILM SHEET A (L) 
(22665135) 



h -y 




TOP PANEL 
(22215492) 



:n>3 — y— y -7" 

ENCODER KNOB 
(22485102) 



BENDER PANEL 
(22215754) 



ENCODER BOARD ASSY 
(76161410) / 






U 3. — A /-J-: — K 

VOLUME BOARD ASSY 
(76161400) 



btNUbhf UNI I KB-14 
(23275783) 




y Y >/i<— K 

MAIN BOARD ASSY 
(76161110) 



7. 7°U Y 

LCD UNIT 
LM16155B 
(15029432) 



=1 Y y y — K 

CONNECTOR BOARD ASSY 
(76161500) 



=1 — 7 7. 4^ — K 

CHORUS BOARD ASSY 
(76161140) 



■EiST:— K 

POWER SUPPLY BOARD ASSY 
(76161171) 100V 
(76161172) 117V 
(76161174) 220/240V 



BOTTOM PANEL 
(22815516) 



r B(*) 

FILM SHEET B (R) 
(22665136) 



ttY h’ 

SIDE PANEL (R) 
(21125227) 



r U -y — 



CARTRIDGE HOLDER 
(23425803) 



r U -y v/i-:- K 



CARTRIDGE BOARD ASSY 
(76161310) 



MIDI t:— k 

MIDI BOARD ASSY 
(76161380) 




V -\r -y /■}■: — K 
JACK BOARD ASSY 
(76161350) 



PANEL BOARD ASSY 
(76161320) 



KEYBOARD SK-361MW 
(76161200) 



Y -y 7^ 

POWER SWITCH 
WK2A44 3A 
(13149108) 






AC CORD 
AC CORD SET 
VFF 2.5m 

(13439801 WO) 100V 
UC-704-J01 
(1 343981 2F0) 117V 
DNS EC210-J06 
(1 343981 3F0) 220V 
BH-301-J01 
(13439846) 240V E 
SC-41 5-J06 
(1 343981 4F0) 240V A 
AC CORD HOLDER 
(22195744) 100V 
CORD BUSHING 
SR-4N-4 (12369504) 100V 
AC INLET 
PA-126 

(13429710) 117/220V 
PA-125 (13429709) 240V 



POWER TRANSFORMER 
(22455435N0) 100V 
(22455436C0) 117V 
Y22455437D1) 220/240V 
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PARTS LIST 



PANEL 



22215492 

22815516 

22215754 

21125227 

HOLDER 




Top 
Bottom 
Bender 
Side (R) 


22195819 




MIDI 


22195816 




Jack 


22195821 




LED 


23425803 




Cartridge 


22195389 




Music Rest 


22195744 




AC Cord 100V 


22125195 




Power Transformer 


COVER 






22665135 




Film Sheet A (L) 


22665136 




Film Sheet B (R) 


22245447 




Slide Pot. 


22025727 




LCD 


22245460 




LCD Dust 


KNOB, BUTTON 


22485103 


Knob 


VOLUME 


22485102 


Knob 


ENCODER 


22475645 


Button 


DOWN, NORMAL 


22475646 

SWITCH 


Button 


PORTAMENTO, CHORD MEMORY 



13129704 

13169633 

13159334 

13149108 

PCB ASSY 


SKHCAB131A 
SKHHAD039A 
SSSP12225A 
WK2A44 3A 


BANK, NUMBER, etc... 

DOWN, NORMAL, PORTAMENTO, CHORD MEMORY 

MEMORY PROTECT 

POWER 


76161 110 


(PCB 22925263) 




Main Board 


76161140 


(PCB 22925264) 




Chorus Board 


76161320 


(PCB 22925252) 




Panel Board 


76161350 


(PCB 22925252) 




Jack Board 


“7^1 C i OO/^ 
/ U 1 U 1 OOVJ 


oor\or"or“o\ 




MIDI Board 


76161400 


(PCB 22925252) 




Volume Board 


76161310 


(PCB 22925252) 




Cartridge Board 


76161410 


(PCB 22925252) 




Encoder Board 


76161500 


(PCB 22925252) 




Connector Board 


76161171 


(PCB 22925251) 




Power Supply Board 100V 


76161172 


(PCB 22925251) 




Power Supply Board 1 17V 


76161174 


(PCB 22925251) 




Power Supply Board 220/240V 


JACK 








13449146 


YKB21-5012 




OUTPUT, HOLD PEDAL, PEDAL SWITCH 


13449145 


YKB21-5010 




PHONES, FOOT CONTROL 


SOCKET 








13429168 


MIDI3-NS 




5P Triplet DIN 


13429532 


TDH4100-28B 




28P ROM 


23425165 


PBRS-28U-T01-S 




Cartridge 


13429710 


PA-126 


AC Inlet 


1 17/220V 


13429709 


PA-125 


AC Inlet 240V 


CONNECTOR 








13439260 


5267-03A 


3P 


Straight 


13439261 


5267-04A 


4P 


Straight 


13439263 


5267-06A 


6P 


Straight 


13439265 


5267-08A 


8P 


Straight 


13439266 


5267-10A 


10P 


Straight 




13439267 


5267-1 2A 


1 2P Straight 


13439277 


5267-1 4A 


14P Straight 


13439270 


5268-08A 


8P Right Angle 


13439274 


5268-09A 


9P Right Angle 


1343931 1 


520314-2 


2P Flat Cable Right Angle 


13439310 


5138-14CPB 


14P Flat Cable Straight 


13439306 


5566-6A 


6P PS Board <-^^Power Transformer 


FUSE 






12559104 


SGA-0.5A 


500mA 100V 


12559342 


GGS-0.3A 


300mA 117V 


12559504 


CEE-1 OOmAT 


T 100mA 220/240V 


RESISTOR ARRAY 






13919146 


RKM14L503F 


R-2R 


13919312 


RMLS 8-1 53J 


15kx 8 


13919166 


EXB-G810860S 


VCFA/CA 


POSISTOR 






15229923 


ERS-A33J 561 


560 Ohm 


POTENTIOMETER 






(SLIDE) 

13359353 


EWA-NA0X15B14 


10kBx2 VOLUME 


(TRIMMER) 

13299197 


EVN-D4AA00B15 


lOOkB VCF FREQUENCY 


POWER TRANSFORMER 




22455435N0 




100V 


22455436C0 




117V 


22455437D1 




220/240V 


DIODE 






15019125 


1 SSI 33 




15019208 


1SR35-200 


100V/1A 


(LED) 

15029178 


GL-1HD102 


KEY TRANSPOSE 


15029152 


GL-9H12 


DOWN, NORMAL, PORTAMENTO, 
CHORD MEMORY 


(RECTIFIER) 

15019245SN 


S1VB10 


100V/1A 


15019254 


2B4B41 


1 00V/2A 


PHOTO COUPLER 






15229706 


TLP-552 




1C 






15179237 


P8032AH 


CPU 


15179754 


/iPD27128D-2 


EP-ROM 


"ROM(7)^^;UCZ r 




< fz$- 1'" 


NOTE: When ordering ROM for IC24, check the existing ROM label for a letter "U". If fund, state so in the 


order sheet for a correct ROM. 




15179317 


TC5517APL 


RAM 


15179343 


HM61 16ASP-12 


S-RAM 


15229835 


MB87123P-G 


DCO 


15229834 


MB62H195PF-G-BND 


Gate Array 


15229830 


MB63H149PF-G-BND 


Gate Array 


15229826 


IR3R05 


VCF, VCA 


15229836 


NJU7302 


S/H 


15219150 


^PD7001C 


A/D Converter 


15169325B0 


M74LS273 


Octal D-type Flip-Flop 
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15169327H0 


HD74LS367AP 




Hex 3-state Bus Driver 


15159503 


TC40H000P 




Quad 2-input Nand Gate 


15159505 


TC40H004P 




Hex Inverter 


15159524 


TC40H245P 




Octal Bidirectional 3-state Bus Buffer 


15159128Z0 


MC4050B 




Hex Buffer/Converter Non-inverting 


151591 13H0 


HD14051BP 




8-channel Multiplexer/Demultiplexer 


151591 14Z0 


MC4052B 




4-channel Multiplexer/Demultiplexer 


15159124T0 


TC4093BP 




Quad 2-input Nand Schmitt Triggers 


15219213 


MN3009 




BBD 


15169504 


MN3101 




BBD Driver 


15219157 


M5241L 




VGA 


15189158 


^PC4082C 




BI-FET OP Amp 


15189136 


M5218L 




Low-noise OP Amp (Dual-in-line) 


15189186 


/iPC4570C 




Low-noise OP Amp (Dual-in-line) 


15189189 


^PC4570HA 




Low-noise OP Amp (Single-in-line) 


15199133 


AN7815F 




-1- 1 5V Voltage Regulator 


15199134 


AN7915F 




-15V Voltage Regulator 


15199135 


L78MR05 




-1- 5V Voltage Regulator and Reset 


CAPACITOR 








13529128 


DD107CH680J 




68pF Temperature Compensating 


13619102N0 


CS15E1A6R8K1S 




6,8/iF/10V Tantalum 


1 36391 76S0 


25MV3300HA 




3300/IF/25V 


1 36391 94S0 


35MV1000H 




1000/lF/35V 


13529104 


DE7150F472MVA1 


0.0047/lF Line Bypass 


CAPACITOR ARRAY 






13529127 


B8ZC011 1-32N 




8200P X 7 


13529113 


B7ZC0724-32N 




22Px6 


13529115 


EXFP8101MW 




1 0OP X 8 


TRANSISTOR 








151 19106DR 


2SA933-R 






15129107 


2SC945-Q 






15129113 


2SC1740-R 






15129136 


2SC2878-A 






15139125 


2SK381C 




FET 


AC CORD, AC CORD SET 






13439801 WO 


VFF2.5m 




100V 


1 343981 2FO 


i ir-7nd.-.ini 




1 17V 


1 343981 3F0 


DNS EC210-J06 




220V 


13439846 


BH-301-J01 




240V England 


1 343981 4F0 


SC-41 5-J06 




240V Australian 


MISCELLANEOUS 








12389746 


HC-49/U 


12MHz 


Xtal 


13279781 


RABD104 




Rotary Encoder 


23275783 


PB-14 




Bender Unit 


1 25691 49S0 


CR2032-T12 


3V 


Lithium Battery 


15029432 


LM16155B 




LCD Unit 


22155735 






Bushing (Music Rest) 


12369504 


SR-4N-4 




Cord Bushing 100V 


12359105 


G-7 W 




Rubber Foot 


22195616 






Music Rest 


23475181 






Flat Cable (LCD) 


12449552 


D32-45 




EL Inverter Transformer 


12469139 


16PC16 




Heat Sink 


12449265 


ELE-H102KA 


ImH 


Coil 


15029429 


NEL-5L-249-W 




Electro Luminescent Lighting 


COMMERCIALLY AVAILABLE 






23430675S0 


LP-25 


2.5m 


Connection Cord 




MSC-25 


2.5m 


MIDI/Sync Cable 




MSC-50 


5.0m 


MIDI/Sync Cable 



KEYBOARD 

76161200 SK-361MW 6l keys, with Dynamics and Aftertouch 



No. 


CODE No. 


PART NAME 


No. 


CODE No. 


PART NAME 


1 


22575213 


Natural Key 


A 


7 


7616122000 


Key Switch Assy 


(32P) 




22575214 


Natural Key 


D 




7616123000 


Key Switch Assy 


(29P) 




22575215 


Natural Key 


G 


8 


22175176 


Key Spring (Natural) 




22575216 


Natural Key 


C, F 




22175177 


Key Spring 


(Sharp) 




22575217 


Natural Key 


E, B 


9 


22815514 


Chassis 




22575218 


Natural Key 


C', F' 


10 


23165663 


Aftertouch Assy 


2 


22155716 


Guide Bush 


11 


22135415 


Key Stopper A 


(Long) 


3 


22265451 


Stop Felt 




22135416 


Key Stopper B 


(Middle) 


4 


22575212 


Sharp Key 




22135417 


Key Stopper C 


(Short) 


5 


22245144 


Switch Cover 


(29P) 


12 


22035128 


Stand A 




22245145 


Switch Cover 


(32P) 


13 


22035129 


Stand B 


6 


22185218 


Key Switch 


(12P) 1 


14 


22125540 


Angle 




22185219 


Key Switch 


(13P) 


15 


22035132 


Stand C 




KEYBOARD and MAIN BOARD DISASSEMBLY 

US fc J: O -f >- • — K <7)15 lit 




® Main Board 
@ Bottom Panel 



CAUTION 



Keyboard and Main Board are interlocked. 

When disassembling. 

First dismount Main Board, 
then Keyboard. 

• Dismounting Main Board 

1. Remove three screws (B) . 

2. Pull the board in the arrow direction until it clears of 
mounting brackets ® . 

• Dismounting Keyboard 

1. Remove seven screws © and ® . 




> • 7t<- 
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IC DATA 



5241 L 



Vcc 

0UT2 

1N2 

CONTROL 2 

CONTROL! 

BIAS CONTROL 

Vee 

GND 

IN! 

OUT! 



4082C, 4570C 

I10UT2 

ln1[I + >- 6]li2 
V-S 2+3ln2 



0 

1 

2 

5 

6 
7 

RST 

RXD 

TXD 

INTO 

INTI 

T0 

21 

WR 

XTAL2 

XTAL1 

Vss 





1 INPUT 

2 DELAY CAPACITOR 

3 GND 

4 RESET OUTPUT I 

5 OUTPUT 







, lo^naio 

IBOliQSI^O 






I [gw nggii 

IESn~ 






mm 

^OI I 



mmm 

sao 

EBO 
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5BO 

BBlia 

sioj^^niflo 



HclM PliM Ha— MJiliW 

goo^^l BIO 
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SaO^O^O^OESO 

gaO ElO ffl— HlO EBO 

KI OliCTM 
^o iaima lao iioi 
ESIEBIQOO ^OEm R51 1illiOir ~ 





no^o aio^o edo 
Bom PM Esn 
BOPM^DEIMESn 

m 

Ha nggi^xHai giiM 
aio — EBO 
^OklikOESlBr 

BO 

mwm 

EDO 
EBO 

BO 

m 

BO PIM ^IBg 
jHO ia;o ggiBg 
jE OPTO ^IIBg 
iHO lihfcM ggnBg 




mm 

BO^O 

ggOiSB 

BO 



^DOB EEO PBiga ^OI 

BOiMBOl 

EHO B^ B UBgraao sioi 

B0 B30 BD^O BOI 
Beio wno Ba nggiiiigw 

BUE UgjO BOf 

liOi BOHM ^IBii nino BOl 
BOOBBOf 
BiHa inno ffloi 
BOj^OBET 
^ iwaiaiM Kioi 
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BLOCK DIAGRAM 
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CIRCUIT DESCRIPTION/HlIIgSiW 



DESIG- 

NATION 


PIN 

NO. 


FUNCTION 


I/O 




7 




-| 










I/O 




6 


gga 




RDM RAM 




ROM 

RAM 


I/O 




5 


ESI 




nATP ARRAV irifl Ofi 


I/O 


PO 














I/O 


4 




MFMORY PARTRIDDF 


MEMORY 

CARTRIDGE 


( Data 


3 


Bai 




DCO 
1 Fn 




I/O 


Bus) 


2 


Em 








I/O 




1 


EOI 






DATA 




ADDRESS 


I/O 




0 


Ea 


J 




—I 


iTOl 




7 


8 


MEMORY CARTRIDGE S 


ENS 


■■ 




6 


7 


ENCODER DIRECTION 








5 


6 


PROTECT SWITCH READ 


n 


PI 


4 


5 


PEDAL HOLD READ 




n 


3 


4 


PEDAL SWITCH READ 




n 




2 


3 


CARTRIDGE SWITCH READ 


n 




1 


2 


MEMORY SWITCH READ 




n 




0 


1 


PRESET SWITCH READ 




n 




7 


28 


-| 








o 




6 


27 




GATE ARRAY IC18 




o 




5 


26 


1 




ADDRESS 






o 


P2 


4 


25 






n 






o 


3 


24 




ROM 


MEMORY 




o 




2 


23 




ADDRESS 


cartridgeigate array 


o 




1 


22 




n 


RAM 


ADDRESS 


1 IC26 


o 




0 


21 


- 




ADDRESS J 




J ADDRESS 


o 




7 


n 


RD: READ PULSE 




o 




6 


16 


WR: WRITE PULSE 




o 




5 


■a 


T1 : NOT USED 




- 


P3 


4 


14 


TO: NOT USED 




— 


3 


Da 


INTI: ENCODER TRIG IN 


1 




2 




INTO: GATE ARRAY IC26 INT IN 


1 




1 


11 


TXD: MIDI SERIAL OUT 




o 




0 


10 


RXD: MIDI SERIAL IN 




1 


RST 




9 


RESET PULSE 


IN 




1 


X2 




■ED 


CLOCK IN 






1 


XI 




■ED 


GND 






1 


Vss 






GND 






— 


PSEN 




BD 


ROM READ PULSE 




o 


ALE 




Em 


ADDRESS LATCH PULSE 




o 


EA 




EOI 


EXT ROM MODE (LOW) 




1 


Vcc 




EED 


+5V 






1 



< Table 1 CPU IC19 Pin Designation > 



DESIG- 

NATION 


PIN 

NO. 


FUNCTION 




0 


1 








1 


1 


2 








1 


2 


3 








1 


AD 1 


4 








1 


5 




UCU UA 1 A INKU 1 DItS; 


1 


5 


6 








1 


6 


7 








1 


7 


8 








1 


0 


17 


Ach-| 




O 


1 


18 


Bch 




o 


OUT 1 


19 


Cch 


WAVE OUTPUT 


o 


20 


Dch 


o 


4 


21 


Ech 




o 


5 


22 


FchJ 




o 


ALE 


9 


ADDRESS LATCH PULSE INPUT 


1 


CS 


10 


CHIP SELECT INPUT 


1 


EXTAL 


11 


MASTER CLOCK INPUT 


1 


XTAL 


12 


NC 




o 


TST 1 


14 


1 


GND 


1 


2 


15 


J 


1 


VS 


13 


Digital GND 


— 


VS 


16 


Analog GND 


— 


VD 


23 


Analog +5V 


— 


VD 


24 


Digital +5V 





< Table 3 DCO ICS Pin Designation > 





PIN 

NO. 




FUNCTION 




0 


8 


1 




O 


1 


7 






O 


2 


6 






o 


3 


wm 






o 


4 


4 






o 


•"A 6 


El 




D/A CONVERTER (12 bits) 


o 


2 




o 


7 


1 








8 


Em 








9 


El 








10 


El 








11 


wa 








0 








■■ 


1 








n 


2 


m 






n 


R 3 


EEl 




SWITCH READ 






■El 




n 


5 


■m 








6 


im 






B 


7 


MSM 


J 




H 


0 


im 


! 




o 


1 


mem 






o 




El 




SWITCH SCAN 


o 




i«m 


! 


NOT USED 


o 








o 


5 


El 




GATE ARRAY IC26 CHIP SELECT 


o 


0 


EH 


■n 




I/O 


1 


Em 






I/O 


2 


icfell 






I/O 


4 


Em 




DATA BUS 


I/O 


Em 




I/O 


5 


IcTia 






I/O 


6 


Em 






I/O 


7 


Em 






I/O 




Em 


-1 




o 




Em 






o 




Em 




ROM 


o 




Em 




RAM 


o 




Em 




MEMORY CARTRIDGE 


o 


5 


EH 




ADDRESS 


o 


6 


EH 






o 




Em 


- 




o 




EH 


e 




1 






1 


ADDRESS (CHIP SELECT) 


1 






1 


1 




Em 


E 




1 




lEI 






o 


1 








o 


2 


El 






o 


- 4 


El 




LCD DATA 


o 


MFM 




o 


5 


mem 






o 


6 


wm 






o 


7 


EH 


- 




o 


0 


la 


1 






DC 1 


EM 


1 






2 


13*31 


1 








El 


1 




■•B 


Eil 




o 




ESI 




A/D CONVERTER CHANNEL SELECT 


o 








CLOCK OUT (A/D CONVERTER) 


o 




■ 




BENDER, MODULATION, AFTERTOUCH, 
EXP. PEDAL DATA 


1 




Em 




A/D CONVERTER CHIP SELECT 


o 




El 




LCD WRITE PULSE 


o 




m 




LCD REGISTER SELECT 
L: INSTRUCTION H: DATA 


o 








NOT USED 


o 




licFa 




ALE PULSE 


1 




BE 




READ PULSE 


1 


WR 


26 




WRITE PULSE 


1 


RAM 2 


53 




RAM CHIP SELECT 


o 


LED 


25 




IC13 LATCH PULSE 


o 


DCO 


54 




DCO CHIP SELECT 


o 


RAMI 


51 




NOT USED 


o 


OUTO 


55 




MEMORY CARTRIDGE CHIP SELECT 


o 


NC 


23 




NC 


- 


NC 


63 




NC 


— 


VDD 


33 




+5V 


1 


VDD 


73 




+5V 


1 


VSS 


12 




GND 


1 


VSS 


52 




GND 


1 



<C Table 2 Gate array IC18 Pin Designation ^ 
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CONTROLS READING 



Various function controls (switches, pots, external control 
jacks, etc.) on the JU-2 are read into the CPU IC19 directly 
or through gate array IC18, IC26 or some appropriate 
devices (A/D converter, filter). Most of them are read group 
by group. 

• Panel Board A, Panel Board B (except for SW1-SW3) and 
Volume Board 

These switches - total 32 are connected to gate array I Cl 8 
through 8 by 4 matrix. Fig. 3 






#■7 ■/ i-, .TL — A, 

iiCPU IC19 -to ii: 

r- h -r^-f icis, 

(A/Dn 

tir a 

KA, K B (SWl—3 (±Pt <) , 

aK U rL — A • — K 

^tt32f@X)X^ -y f->^;^'|21 3X)J;^{C8x4 

h ij ^ Y— h • r IC18 iz m 



IC19CPU 

PO 




DATA BUS 





AD 






IC18 GATE ARRAY 










TO T1 T2 T3 




RO 


R1 


R2 R3 


R4 


R5 


R6 


R7 



COLUMNS 





PORTA- 

MENTO 


CHORD 

MEMORY 


KEY 

TRANS- 

POSE 


DATA 

TRANSFER 


MOD 

RATE 


MOD 

DEPTH 


BRILLI- 

ANCE 


ENV 

TIME 


DOWN 


* .A f i ; 

NORM 


■ TUNE/ 
FUNCTION 


MIDI 


PARA- B’ 
METER 
SELECT 


:^Af;L A, 

VALUE 


NAME 


WRITE 


Number 

1 


number” 

2 


number'^' 

3 


'‘"numbe'r'^" 

4 


'Hnumber'^'^ 

5 


1\i umber'' 
6 


NUMBER 

7 


NUMBER 
8 . 


BANK 1 


BANK 2 


BANK 3 


a A ' S* L L ; 

BANK 4 


BANK 5 


BANK 6 


BANK 7 


BANKS 



<Fig. 3> 



Upon receiving switch scanning address on the CPU data 
bus PO, IC18 places latched data on T0-T3. The 4 rows are 
pulled to low one by one while the switches on the low row 
are read through R0-R7. IC18 sends the switch status to the 
CPU through PO. 



• Keyboard 

Gate array IC26 sends a low scan signal to each row (bus) 
of keyboard matrix through T0-T7 one bus is low at a time. 
In time with the scanning, IC26 reads MK0-MK7 and BRO- 
BR7 to know the status of keyboard switches. 



• BENDER, MODULATION, AFTERTOUCH and 
EXPRESSION PEDAL 

These analog voltages are first connected to IC8 which 
represents each setting in a digital equivalent. IC8 selects 
among inputs based on a select data coming into its SIN 
pin, sending a correct one to IC7 at the SCK rate (output 
timing clock.). 



CPU • ^<X PO j: 9 X Ax > • T K wx^X'- h • 

IC18X) ADUaiTj-r-g) t. A"- 8 • IC18 ii 4 

a&l>'T0~T3 - • W-<;Kc LT ^ ^ -To #X^ y 

IC187)R0~R7J: 01X9 
tX CPU IC19 



• MM 

Y~ h • TP-f IC26iiT0~T7^Hi<^D- • 
I^B^{CMK0~MK7, BR0-BR7 L ic i oTitM 

0 

^ — K), 3 

tH— K) 

ifLiLco.-ko ^-Aii. m^amizmizfzTY^ Ymj±^A/D 
=} >'<~^-lC8izB^t}Lt-to IC8ii. Ax>'TW^•'t:PX 
h ■ r-"-7 SIN izjBtXXtl^ 4ocoA03^ilfRL. A 

^ -f 5 X YXYY ^ L fzm^m ^ SOUT i 0 1 U -y 

h-roIC18 icm* LtYo 
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Analog ► Digital Serial Data — ► Parallel Data 



< Fig. 4 > 



DLSIN SCK SOUT EOC 




• Rotary Encoder 

Rotary Encoder has two outputs whose waveforms are 90 ± 
60° out of phase to each other - the phase difference is 
reversed as the encoder rotates in opposite direction. 

The CPU increments a parameter value in proportion to the 
number of pulses as the encoder rotates CW and decrements 
as it rotates CCW. 



CO DIRECTION t TRIG 

$ <y h • h ij CPU IC19 (7) 

TNTTJ; P16UA0 CPU ii. ^ 

j: L^-to 



Counterclockwise 




PI -6 



Clockwise 




I 



PI -6 




• PRESET, MEMORY, CARTRIDGE (Panel Board B), 
PEDAL SWITCH, PEDAL HOLD, MEMORY PROTECT 
(Jack Board) 

These switches are read into the CPU directly as shown in 
Table 4. 



Fig. 6 ^ 



• 7° ' j -tr y h , ^ ^ f) ti — V ') y • tH— K 

B), '<y — , yt ^ t) — • 

Zfn^^ h .y |C) 

'y CPU IC19X>P1 

ISA 9 t-To 



1 


Switch Name 


ON 


OFF 


CPU 

IC19 

PI 


0 


PRESET GROUP 


0 


1 


1 


MEMORY GROUP 


0 


1 


2 


CARTRIDGE GROUP 


0 


1 


3 


PEDAL SWITCH 


0 


1 


4 


PEDAL HOLD 


0 


1 


5 


MEMORY PROTECT 


0 


1 
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LED LIGHTING AND CONTROLS SWITCHING 



Switchings of CHORUS, HPF and BENDER POLARITY 
are made by the control signals from latch IC13. IC13 also 
latches LED lighting data. IC13 latches these data on an 
LED supplied from pin 25 of IC1 8. 



LED<7)*'Ja^^ 

IC13 i 0 m;h 

^ ^ X -y f- 1- ^ T 5 IC18 <7)25 b° X LED ^ 



1 Latch IC13 


QO 


Q1 


02 


03 


04 


05 


06 


07 


OCTAVE 

TRANSPOSE 

LED 


KEY 

TRANSPOSE 

LED 


PORTAMENTO 

LED 


CHORD 

MEMORY 

LED 


CHORUS 

SWITCH 


HPF A 
SWITCH 


HPF B 
SWITCH 


BENDER 

POLARITY 

CLOCK 



LCD 



The operation of LCD is static, that is the pixels do not 
change state unless data on LC0-LC7 terminals change. 

The backlighting EL is driven on approx. 90 VAC from 01 
and T1 of the Power Supply Board. 



LCD 



LCD (i—S GATE ARRAY IC18*^G LC0~LC7 ^* LTt-"- 
^ G flT < G L . <k<^ T-' - ^ G tlX < T”l^ t 

LC0~LC7*^'^fL L ^ To 

VoC;i1tic§fLTV>.S, R66tiLCD<7) 3 > h h 
T'To 

EL<7)fl:il^{i^''°57- • • T- KT'fTGfL^To Ql. T1 

LT AC^?^90Vc7)fl:E^liT L ^ To 



MEMORY CARTRIDGE 



The Fig. 7 shows the data flow between the CPU and the 
MEMORY CARTRIDGE. 



^ • ti — h ') yO 



X ^ U - • T - h U y L CPU IC19. T- h • T P T IC18[i 
El 7 <7) J; -5 § ET P ^ To 




<Fig. 7> 



DMUX AND S/H 



Data for controlling VCF, VCA and subsequent stages are 
fed from D/A converter RA2 and IC9 to IC1 1 and IC12 in 
multiplexed analog form see Fig. 8 on next page. IC11 and 
IC12 demultiplex the data and sample each of the signals 
into the correct destination. Note that IC12 7302 has hold 
capacitors built internally. 



VCF. VCA^$-rljiJti§pT -S T"— X Ji. D/A ^ X — RA2. 

IC9*-GaiT $tL. ICll. IC12UA9^To X<7)m<^T-y li 
El 8 <7) j; 9 IJ TfiX) T T D T • T— X T'To 

ICll. IC12!i. AcAT"— X 9 TTT^A:X>t-"— < 
■2) ^ T' T ^ K Li To 

m IC12 7302iiP]g|3tcT-yi- K • =i — 

TP iTo 
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IC12 Enable 


- 


- 


- 




B 


- 


- 


0 


1 


2 


- 


B 


- 


4 


- 


5 


IC11 Enable 


3 


4 


5 


- 


- 


6 


7 


- 


- 


- 


0 




1 


- 


2 


- 


TP-3 

D/A OUT 
(Trig. 

CN 75 pin) 


- 


















_ 




1 


























VCF 

RESO- 

NANCE 


MB 


MIDI/ 

FOOT 

CONT 

Volume 




jy 


VCF 

CV 

B 


VCF 

CV 

C 


VCA 

CV 

A 


VCF 

CV 

D 


VCA 

CV 

B 


VCF 

CV 

E 


VCA 

CV 

C 


VCF 

CV 

F 



< Fig. 8 > 



A 


B 


c 


IC12 OUT 


IC11 OUT 


0 


0 


0 


□ 




0 


VCA A CV 


0 


0 


n 


D 




1 


VCA B CV 


0 


1 


0 




VCF C CV 


2 


VCA C CV 




1 


1 


3 


VCF D CV 


3 


VCA D CV 


n 


0 


0 


4 


VCF E CV 


4 


VCA E CV 


1 


0 


1 


5 


VCF F CV 


5 


VCA F CV 


1 


1 


0 


6 


RESONANCE CV 


6 


VOLUME CV 


1 


1 


1 


7 


VCA LEVEL CV 


7 


CHORUS RATE CV 



< Table 6 > 



NJU7302 




VCF, VGA 



VCF, VGA 



VCF section consists of BPF and LPF and serves as a 24dB/ 
oct (12dB/oct X 2) state variable filter. 

VGA section has both LINEAR and EXPONENTIAL 
control inputs. VGA CV is applied to LINEAR input; VGA 
LEVEL and COMPANDING CV are applied to EXPO input. 

• Pin Functions 

IN 0 Signal Input 

FREQ (2)^ 

RESO (3) CV Input These CVs determine timbre and 

LINE 0 level of a sound 

EXPO 

Cl @ Signal Output Passing through BPF (Fig. 11) 

C2 (0) Signal Output Passing through LPF (Fig. 12) 

C3 (Q) Signal Output Passing through LPF + BPF (Fig. 13) 
C4 (0) Signal Output Passing through LPF + LPF (Fig. 14) 
LOAD (6) Signal Output Passing through the buffer 



IC4 IR3R05iiVCF. VCAffl<7) ICT'-to 

VCFc7D$|3^ii-24dB/oct(-12dB/octx 2) -S) BPF L 

'L'PY ^ 

VCA<7)$|3^(i LINEAR i; EXPONENTIAL to 2 oco z? > h u 
— . VGA CVJi LINEAR tc, VGA 

h =i > AGVt±EXPONENTIALA;h{cA»} 

I 3 > h 3— 



(011) 

(012) 

FFF+BFF^m.'^fz'ik<^mwm^ (013) 
FFF+FFF^m'ofz'ik<^mwm^ (014) 

G4 <3 ^ < -y -7 r 9 St! (t 



IN 




FREQ 


(D 


RESO 


(D 


LINE 


0 


EXPO 


(D 


G1 




G2 


® 


G3 


(Q) 


G4 




LOAD 


0 




<Fig. 10 > 



<Fig. 11> <Fig. 12> <Fig. 13> <Fig. 14> 
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CHECKING AND ADJUSTMENT 



1. POWER SUPPLY 

Switch the power ON. Check the following voltages on 
Power Supply Board. 

VOLTAGE TORELANCE 

+ 5V ±0.2V 

+15V ±C).5V 

-15V ±0.5V 

The paragraphs 2 and 3 mainly provide RAM testing in 
various ways, followed by RAM initialization methods. 
Certain items will have to be repeated for confirmation 
after corrective steps are taken. 

2. LCD, RAM 

2a. BATTERY 

With power OFF. Check the battery voltage at pins 24 
(VDD) and 12 (GND) of RAM IC25. The reading 
must be between 2.8 and 3.5V. 

If [CHECK BATTERY!!] is displayed, RAM IC25 is 
under either of the following conditions. 

a. The internal memory is destroyed due to poor 
backup battery. 

b. Being defective. 

c. Needs initializing. Go to para. 3 RAM INITIALIZA- 
TION. 

2b. LCD/RAM 

With power OFF. 

2b-1. While holding down [OCT. DOWN] and [MIDI], 
switch the power ON. 

LCD will show: 

[RAM CHECK OK!!] or 
[RAM wr/rd ERR!!] 

This read/write test will not affect the previously 
stored data. 

2b-2. Also check LCD and backlighting EL as follows. 



Press [MIDI] ; all the segments should light, and go 
off when [MIDI] is pressed again. EL should light 
continuosuly with an adequate intensity. 

2c. MEMORY CARTRIDGE 

2c-1. Set PROTECT on the memory cartridge M-64C to 
OFF and plug it to the JU-2 cartridge slot. 

2c-2. Switch the power OFF, if ON. 

2c-3. While holding down [OCT. DOWN] and [PARA- 
METER SELECT] , switch the power ON. LCD will 
show: 

[CART CHECK OK!!] or 
[CART wr/rd ERR!!] 

3. RAM INITIALIZATION 

Data are transferred from ROM IC24 to RAM IC25 in two 
steps. 

3a. TUNE, FUNCT and MIDI 

3a-1. With power ON. Set MEMORY PROTECT on the 
rear panel to OFF. Switch the power OFF. 

3a-2. While holding down [PORTAMENTO] and [DATA 
TRANS], switch the power ON; the display will 
show: 

[Initiz Funct ram] or 

[CHECK BATTERY!!] ; If the battery is already 
confirmed, check the RAM. 

3b. PRESET SOUND COPY 
CAUTION: 

This should not be performed unless the following dis- 
advantages are accepted. 

The sounds derived from MEMORY selector become 
exactly the duplication of those from PRESET: As the 
heading implies, this is a full data dumping from ROM to 
RAM. Also, user's data will disappear. 



3isg • mm\±m 

LTT2 ~ mffmr) 

iz , j:. -y ^ -fo 



1 . X 'y ^ 

y'fv — rK'— K-htw jo 

^ h -S)c 

+ 5V +5.0 +0.2V 

+ 15V + 15.0 +0.5V 

-15V -15.0 +0.5V 

2 . LCD^ RAM^x y ^ 

2a. / S' >y + U — 

^ OFF iz L . RAM(IC25: 5517) VDDi^T-(PIN No.24) t . 
GND5^T-(PIN No.l2)fyimE$r}IiJ^-t'-§)o +2.800- + 3.500 V 

★ ''check battery !! j t LCD 
©RAMOpl^*^. RAM 

(2)RAM*^'— 1$ LT — 

msm. ^ - ^ 

2 b . LCD/RAM(IC25) 

2b-l. fiOFFC L. COCT. DOWN) L [MIDI] 

■■RAM CHECK OK !!j 
I" RAM wr/rd ERR !!j 



RAM(IC25:5517) 

CSOlt^iO^ffT'RAM Vfl 

2 b -2. (MIDI) W1- r L C LCD ct) ^ 

-tyx > h liHLJfOKo I^B^CEL (^Sy 

y <^mm) l t ^ l ^ „ 

2c. x + u- • h 'J -y 

2c-l. ij - • /7- h ij y y (M-64C) 60 PROTECT ^ 
OFFCLAf^. JU-2C#A1-^„ — -y^S-OFF 
CL. [OCT. DOWN) L [PARAMETER SELECT) ^ 
#§ x.=5r*"'C'S:iIl^ON C-L-5)o C6O0^LCD^^*L 
""CART CHECK OK !!j 
•" CART wr/rd ERR !!j L {i'SSo 

3. RAM -f — ^ ^ X 

RAM (IC25 : 5517) ^ L RAM 0 1*] 

^s y A ') - L ^ 0 

hh. m. ram6ot-'>xxtx/±2®o 

ROM(IC24: 27128) C RAM C A'- tL^o 
3a. TUNE/FUNC L MIDI(7D|S::^:A— y 

3 a - 1 . MEMORY PROTECT X T y A ^ OEF C L fz'ik. « 
MXT y A AOFFC-r-2>o 

3 a -2. [PORTAMENTO) L [DATA TRANS) A#$x>5: 
7!?^'Cm?igAON CA-5)o 

■"Initiz Funct ramj L — AxxT 
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(Alternatively, copying from a memory cartridge is 
recommended when filling a virgin RAM with ready made 
data.) 

3b-1. With power ON. Set MEMORY PROTECT (rear 
panel) to OFF. Switch the power OFF. 

3b-2. While holding [PORTAMENTO] and [KEY 
TRANS] , switch the power ON; the display will 
show [Copy Prest ^ Mernry] 

3b-3. Set MEMORY PROTECT to ON. 

4. TEST MODE 

4a. Entering Test Mode 

While holding [OCTAVE DOWN] and [TUNE/FUNC], 
switch the power ON. LCD will display [$ADJ/INS 
MODE!!] . 

In the test mode the following five buttons change 
function for test purpose. Initial setting are indicated 
by a mark ON or OFF. No external connection to the 
jacks unless otherwise dirrected. 



SWITCH 

(DEFAULT) 


LCD 


FUNCTION 


MOD RATE 
ON 


NO CHANGE 


Puts key assignment into 
ROTARY mode: 

Modules are assigned to the 
keys in cyclic order from 
channel 1 to 6. If the assign- 
ment is disorderd due to inad- 
vertent key pressing, simply 
touch this button for recovery. 


MOD DEPTH 
ON 


[$adj VCF sine) 
(DEFAULT, 
[$ADJ/INS MODE!!]) 


VCF test setting data is ready 
for use. 


BRILLANCE 

OFF 


NO CHANGE 


HOLD ON or OFF 


ENV TIME 
OFF 


[$adj BASIC 
wave] 


Patches the circuitry 
for the basic test wave. 


CHORD 
MEMORY OFF 


NO CHANGE 


Puts the key mode into UNISON 
(6 voices sound at a pitch.}. 



4b. BASIC SETTING 

Every PARAMETERS and their values can be checked on 
LCD by pressing [ENV TIME] and [PARAMETER SELECT] 
then rotating a-DIAL. Shown below are those of basic test 
parameters; otherwise 00. 

CAUTION: 

When having checked PARAMETERS, be sure to press 
[MOD DEPTH] to turn BASIC setting OFF before 
beginning para. 6. VCF CUTOFF FREQUENCY. 

NOTE: 

Pressing any key on the keyboard will replace parameter 
value (right-most figure) with the module number being 
assigned to the key. Rotating a-DIAL will replace the 
module number with a new parameter. 



PARAMETER 


VALUE 


PARAMETER 


VALUE 


DCO RNG 


8' 


DCO ENV 


h 


DCO BEND 


12 


PULSE 


01 


PW/PWM 


80 


PWM RATE 


80 


HPF FREQ 


01 


VCF FREQ 


127 


VCF ENV 


N 


VCF KYBD 


14 


VCA LEVEL 


127 


VCA ENV 


h 


CHORUS 


OFF 


CRS RATE 


64 


LFO RATE 


80 


ENV LI 


127 


ENV L2 


127 


ENV L3 


127 


ENV T4 


10 







3a-3. rcHECK BATTERY !!j 

RAM -y T ij 

3b. MEMORY 00 

MEMORY ^'VE--7°cO ^ ^ ^ T X' t . 

2)5:^ MEMORY RAMiz 

PRESET a 

©PRESET L MEMORY t ^ X) 

( 2 )^ — ©'—# § o 

ZCDX ^ y X 

— ■ t> — V ') 'V 'Jti'h T- — y ^u — K T ti- o 'jZ' 

3b-l. yi-^OFFiz-t^o 

3 b -2. [PORTAMENTO) L [KEY TRANS) 

ON iz-t^o 

’’Copy Prest -^Memryj t iz4 — X^tLi>a 

^TOOT — MEMORY PROTECT 

XT -y^^ONiz-r^, 

4. K 

4a. >'n:BrT— K^COA 

4a-l. m)lilxT 'y A^OFFtc-r^o 

4 a -2. [OCTAVE DOWN) L [TUNE/FUNC) 

r $ADJ/INS MODE!! j KUA4>o 

4 b . - K iz B' 

4b-l. KUA-g. L. A--r+tT ij K 

L A* 9 . W'fe PARAMETER VCF ^ ~y hT-V-A'jXY 



A— -y h§/L-5)o 
4 b -2. \^'<r)x4 -y TMx>M<0o 

m. ©)i:@^l^0#UONU-r^>l (mzW 

L/.;A*^'ON E ^T.o) MIDI4SjT-Ui±M^®^L=5: 



y^=&) 

K tx A 

H# (PON/OFF 




OCmod rate] 

ON 


ib^'L'oj 

p_^ ij_ . ? ;LT 

LSot. T-H-Y >(7)Jli)^*<3iT (15iJ : I ^2^4^ 
5 ^ 6 ^ 3 X 
- (7)2i.Y 


@[MOD DEPTH] 
ON 


rSadj VCF sinej ? n4' L' „) 

VCF* -y h 7f 7 • y 'J --iz 

'y h o 


©[BRILLIANCE] 

OFF 


h Tj.'L'oj 

HOLD«ig*<. ON S /-clS OFFlC-tJJUI^USo 


©[ENV TIME] 
OFF 


'^Sadj BASIC wavej 

-y •* -f > Xlc *: •?) o ( 1 ) 


©[CHORD MEMORY] 
OFF 


'o L'oj 

ON : CL- v"> • HE- F ( 

? n % o) 

OFF : n — y u - • K ( 1 ^-r-*)ii(C7"+fY 

A-S o 



^1 [PARAMETER SELECT) a-DIAL^;^© 

lzm-^i £ PARAMETER cO VALUE ^ M -g> V L ^ 

.|>o ^4^-fe-yV^ YAiO PARAMETER CO VALUE (i, 
c.^coii9o V V-C'^LT^v^VALUE(i. 00 L ^ 

”C t ■> .gi o 
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5. VCF CUTOFF FREQUENCY 

Allow at least 10 minutes for warm up, after power ON. 

5-1. Enter TEST MODE. 

5-2. Connect oscilloscope (0.5V/div, Ims/div) to TPS (MIX 
OUT) of Main Board. Monitoring should be used. 

5-3. Hold the 3rd low C key (C4); it should be assigned to 
Module 1. 

5-4. Adjust VR1A on the module for the maximum ampli- 
tude - 0.8 - 1.5Vp-p. 

5-5. Similarly, repeat steps 5-3 and 5-4 for the remainder. 

5- 6. Play C6 key for each module and check for unchanged 

amplitude. 

6. DCO 

6- 1. Press [ENV TIME]; [$adj BASIC WAVE] will be 

displayed and the basic patches are set. 

In the following table action must be carried out from 
the left column to the right, them to the left column of 
the next row. 

PARAMETER name and its value can be changed by 
rotating a-DIAL. When a key is played, the rightmost 
figure of a parameter value is replaced by the Module 
number, which is in turn replaced by a new value as the 
a-DIAL is rotated. 

6-2. Verify the uniformity of waveform and level by 
pressing C4 key 6 times. 

6-3. Press [PARAMETER SELECT]; [DCO RNG=8'] will 
be displayed. 

6-4. Press [VALUE]; hold C4 key; rotate a-DIAL to dis- 
play [DCO RNG=32' ^ 16' ^ 8' 4'] and verify one 

octave changes of the pitch. 



PARAMETER 


VALUE 


PARAMETER 


VALUE 


DCO RNG 


8' 


DCO ENV 


h 


DCO BEND 


12 


PULSE 


01 


PW/PWM 


80 


PWM RATE 


80 


HPF FREQ 


01 


VCF FREQ 


127 


VCF ENV 


N 


VCF KYBD 


14 


VCA LEVEL 


127 


VCA ENV 


h 


CHORUS 


OFF 


CRS RATE 


64 


LFO RATE 


80 


ENV LI 


127 


ENV L2 


127 


ENV L3 


127 


ENV T4 


10 







4b-3. o — ij — W -T L x" -f X -7° 

— -i) o 

5. VCF* y b ^:7 • -7 U 

■Ayiit V Cl t ! 

5 a . 

:^->nX3-7° (0.5V/DIV. Ims/DIV) 

5b. x'Xl' ■ Tfs-r y 

7 T y^'- K TPl (SUM OUT)o (GND:TP2) 

5 c . 

5 c -I. KUA9. VCF^y • 7 iJ^yy-M 

y h-r-bCCMOD DEPTH] 

5 c -2. C4key G 3 # @ X) Ckey) W § X ^ A L 

1 ~ 6 lZ^;h6C0'C\ 

j; 9 VCF FREQ. (VRIA-F) ^ 

X)B#. 0.8~1.5Vp-p X)f^;HUAoTv^fU±' OKo (^5-. 



C6key ^ 6 H]W§ X. ^TX)^ 

6. DCO^il y 

6 a . 

p}-->nX3-7° (0.5V/DIV. Ims/DIV) 

6b. 'T'Xh - 

OUTPUT 7 -y -y 7 

6 c . 

6c-l. TONE MODIFY (7) [ENV TIME] 

r $adj BASIC WAVEj t $ tl. y x 4 > 7"U 

yp • A X ^ ^tt^fzih. PARAMETER cDfit 

Na. i^Di#^a-DIAL 

^ 0 -r L ff L ^ > PARAMETER ? fl -S „ 

6c-2. C4key 6 XT. :^T X) T 7 ^ — 7PX)'iM^. P 

UT^> -5) X L ^mu-t ^ o 

6 c -3. [PARAMETER SELECT] L . ^DCO RNC = 

8' j tl^o 

[VALUE] C4key X^*^ C. «-DIAL^* 

^U0L. DCO RNC ^ r32' ^16' ^8' ^4' j L^x. ^ 
^ z. t 

6 c -4. ITTIpIltU LT5ffI-r-S)o 
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6-5. Similarly, check the following items to the table below. 



rotate a-DIAL 


LCD indication 


Press 


Check 


left 


DCO RNG=8'^8' 


PARAMETER SELECT 




right 


- PULSE=01 


VALUE 




left 


PULSE=01 ^00 


PARAMETER SELECT 


No sound heard 


right 


SAWTOOTH=00 


VALUE 


No sound heard 


right 


SAWTOOTH=00-^01 


C4 Key 6 times 


Waveforms equal the previous one in shape and amplitude. 


right 


SAWTOOTH=00--^02 


C4 Key 6 times 


right 


SAWTOOTH=00-^03 


C4 Key 6 times 




right 


SAWTOOTH=00-^04 


C4 Key 6 times 




right 


SAWTOOTH=00-»05 


C4 Key 6 times 




left 


SAWTOOTH =00 -^00 


PARAMETER SELECT 


No sound 



6-6. Reset scope to 2ms/div. 



right 


SUB LEVL=00 


VALUE 


No sound 


right 


SUB LEVL=00->01 


C4 Key 6 times 


Leveies increase as VALUE is increased while no difference 


right 


SUB LEVL=00->02 


C4 Key 6 times 


amang modules. 


right 


SUB LEVL=00->03 


C4 Key 6 times 
PARAMETER SELECT 




left 


SUB =00 


VALUE 


No sound 


right 


SUB =00^01 


C4 Key 6 times 


Waveform changes as the VALUE changes while no change is 


right 


SUB =00^02 


C4 Key 6 times 


noted amang modules. 


right 


SUB =00^03 


C4 Key 6 times 




right 


SUB =00^04 


C4 Key 6 times 




right 


SUB =00^05 


C4 Key 6 times 





6-7. Reset scope to Ims/div. 



left 

left 

right 


SUB LEVL=03 
SUB LEVL=03-> 00 
NOISE LVL=00 


PARAMETER SELECT 
VALUE 

PARAMETER SELECT 
VALUE 


No sound 
No sound 


right 


NOISE LVL=00-^03 


C4 Key 6 times 


No level difference among modules. 


left 


NOISE LVL=03 ->00 


PARAMETER SELECT 


No sound 


left 


PULSE=00 


VALUE 


No sound 


right 


PULSE=00-^03 


C4 Key 6 times 


All modules are Pulse Width Modulated. 



a -DIAL 


LCD^fk 


SW 




* 


DCO RNG = 8' -“*8' 


PARAMETER SELECT 




* 


PULSE = 0I 


VALUE 






PULSE = 0l-»00 


PARAMETER SELECT 


^ ti bb ^ ^ ^ ^ o 


* 


SAWTOOTH = 00 


VALUE 




* 


SAWTOOTH = 00^01 


C4key 6 H] 


— .'LcDSfJ ^ C X'h % » 


* 


SAWTOOTH = 00->02 


C4key 6 [a] 




* 


SAWTOOTH = 00^03 


C4key 6 H] 




* 


SAWTOOTH = 00^04 


C4key 6 0 




* 


SAWTOOTH = 00^05 


C4key 6 0 






SAWTOOTH = 00^00 


PARAMETER SELECT 




bbT- 


:t -> o X n ■/ X T > 0.5V/DIV. 2ms/DIV fri-t -So 


* 


SUB LEVL = 00 


VALUE 


^ Hj ^ V, ' o 


* 


SUB LEVL = 00^01 


C4key 6 0 


V a. — VL<7)ttl:t3>jSJf$ t. C T'i>?)o 


* 


SUB LEVL = 00^02 


C4key 6 0 




* 


SUB LEVL = 00^03 


C4key 6 0 








PARAMETER SELECT 






SUB =00 


VALUE 






SUB =00^01 


C4key 6 0 






SUB =00^02 


C4key 6 0 




* 


SUB =00-^03 


C4key 6 0 




* 


SUB =00-^04 


C4key 6 0 




* 


SUB =00-^05 


C4key 6 0 




C b -> o X 3 y X ^ 0.5V/DIV. Ims/DIV 






PARAMETER SELECT 






SUB LEVL = 03 


VALUE 






SUB LEVL = 03“>00 


PARAMETER SELECT 






NOISE U'l =00 


VALUE 






NOISE LVL = 00^03 


C4key 6 0 


zL — Jl^<7) U ISX"$) ^ o 




NOISE LVL = 03-^00 


PARAMETER SELECT 






PULSE = 00 


VALUE 




* 


PULSE = 00-^03 


C4key 6 0 


;HLPWM o XL' -5 „ 



6c-5. [ENV TIME) -y t ^ o LCD L 

A4key (TUNE) L. a-DIAL$-* TUNNER L C L 

^ (3 H] L b° -y T t>i>Z ti: 5®fS-t -& o ^ 5f IST -S o 
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6-8. Press [ENV TIME] (basic setting). 

6- 9. Press [TUNE/FUNC] , Hold the 3rd low A key (A4), 

rotate a-DIAL; verify the pitch change. Also check 
LCD frequency reading and its accuracy. 

Arrow heads must appear on both sides of the reading. 

7. HPF 

7- 1. Press [ENV TIME] for the basic setting. 

7-2. Press [PARAMETER SELECT] and select [HPF 
FREQ=01] by rotating a-D I A L. Press [VALUE]. 

7-3. While holding down C4 key, rotate a-DIAL clockwise 
(CW) or counter CW to show [00 ^ 01 ^ 02 ^ 03] ; 
check that the waveform changes in steps as shown 
below. 




Fig. 1 



8. OUTPUT LEVEL 

8-1. Plug voltmeter (or scope) into one of OUTPUT jacks 
and an open plug into the other. 

8-2. Press [ENV TIME] (basic setting). 

8-3. Raise VOLUME to the maximum. 

8-4. Press C4 key. Note the reading. 

8-5. Exchange OUTPUT jack connections and press C4 key. 
8-6. The level difference between both channels must be 
within 0.1V with the readings 0.8— 1.5Vp-p. 



9. CHORUS 

9-1. Press [ENV TIME] (basic setting). Press [PARA- 
METER SELECT] . 

9-2. Select [CHORUS=OFF] with a-DIAL and press 
[VALUE]. 

9-3. While pressing C4 key, turn ON and OFF CHORUS 
with a-DIAL. At the same time, check for the wav- 
eform change as shown below. 




Fig. 2 



10. DYNAMICS 

Select a sound having dynamics; check the dynamics-effect 
on DCO, VCF and VCA. 

11. AFTERTOUCH 

Select a sound having aftertouch; check the aftertouch 
effects on DCO LFO, VCF and VCA. 



7. HPF^x 'y ^ 

7 a . 

(0.5V/DIV. Ims/DIV) 

7b. I' Tf.-r > t- 

OUTPUT y ^ y y 

7 c . 

7c-l. [ENV TIME) L. ^y x ^ ^ o 

7 c -2. [PARAMETER SELECT) L. a -DIAL ^ ^ tz 
mb. rHPEEREQ = 01j L L b [VALUE) 

7 c -3. C4key a -DIAL ^ (zlM] L. ^00 

-^oi^o2^o3j tmtr. t (Tm#-®) 



00 ^ 


01 




02 




03 

1 


k 



















8. OUTPUT -^xy^ 

8 a . 

(0.5V/DIV. Ims/DIV) 

8b. 

OUTPUT y ^ y y OUTPUT 'V y y 

y y"^^ LTiJ < o) 

8 C . 

8c-l. [ENV TIME) L, y x ^ > yic-T -S o 

8 c -2. VOLUME A: U L. C4key OUTPUT k 

i>o 0.8 — 1.5V p-pSOfS 

O.lVITf/lT'^) -S> i 



9. CHORUS X 'y ^ 

9 a . 

(0.5V/DIV. Ims/DIV) 

9b. h > h 

OUTPUT y ^ y y output y ^ ^y y ut±^y° 

y < o) 

9 c . 

9c-l. [ENV TIME) L. -y x ^ > yic-f .g, , 

9 c -2. [PARAMETER SELECT) ^ W L. a -DIAL ^ ^ U 
mLJ CHORUS = OFF j [VALUE) 

9 c -3. C4key X. =5:*^' C a-DIAL L. roFF-^ 




M2 



10. ^ Hi 'y ^ 

y'T-T $ y dco • vcf • vca 

11. 5^x y^ 

ry y — y >y dco lfo-vcf- 

vcAcy -^/L-f^'/Ltcry y-y yy a l 

mm.-t ^ o P] 0# U . hi, 5iiST -s o 
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PANEL BOARD A 76I6132000 oLisi fssl^ 



TUNE/ 

FUNCTION MIDI 
SWI SW2 



PARAMETER 

SELECT 
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View from foil side. 



PANEL BOARD B 76I6132000 



View from foil side. 
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JACK BOARD 7616I35000 
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47/16 220 



C6 RIO 

a Wv 

47/16 220 A+5V 



j IkII 

IrA) S “/W!“ r 



View from foil side. 



, OUTPUT 
(MONO) 

2 OUTPUT 



3 PHONES 



DATA TRANS 
SW4 


MOD RATE 
SW9 


MOO DEPTH 
SWIO 


BRILLIANCE 
SWI 1 


ENV TIME 
SWI2 


JX 


IX 


X 


L 


XX 


XX 



PRESET MEMORY CARTRIDGE 
SWI SW2 SW3 

4 j n u_ 



2 

SWI3 


3 

SWI4 


4 

SWI5 


— # 

5 

SWI6 


6 

SWI7 


7 

SWI8 


X© 


XL 


XL 


XL 


Jx 




u 


L 



Vp/ A.3V 

Sr 0I,2!2SCI740 -r“'|” 

W RI5“<« 



nX o 

>?!T 



4 HOLD 

5 PEDAL SW 

6 FOOT CONT. 



25T24Y23Y22Y2I Y20 



(l23yi2IYI22Yl24Yl20Yll9) 



MAIN BOARD 



'19 YI8 Yl 7 YI6I15 Tl 4 Yl 3 Y12YII 
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<VJ 2 2 _ 
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lolll I12I13 
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MAIN BOARD 
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[CHORUS BOARD 
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CVI Q Q _ 

e> 2 z 
M O O M 
</) u> 



VOLUME 
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[06 02 To I 



CHORD PORTA- DOWN NORM 
MEMORY MENTO 



CHORD 

MEMORY PORTAMENTO 
SW3 SWA 



0 I : 2SCI740-R 

Dl , 2, 5,6 : GL-9HI2 



D3, 4, 7,8 ! ISSI33 

VOLUME BOARD 76i6i40000 



y ) Abj 



AOrnWE ^GJGO^OO 

2 29252 52 00 V,33A < 

r=aM3-, J 3M'I 

Rcdanu 



y 1 -iC -r : r 




TO'l 

mi -I ' > W 

IV. ! i l ii 



/ o ) J3 40 

r ''in -3 j 

' nn-j 



if 



glMlOTmri/ 



View from foil side. 



VOLUME BOARD 
781 B1 40000 
Cpcb ssgsssss] 



cro g 

2^ 1-0 
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si fe sl 
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SWI 
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7616150000 
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View from component side. 
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MAIN BOARD 7616111 000 Cpcb 62665263 ) 



^ A ^ /C26 : Its 103*103 ^ 
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- '** D CJ 



^ o" c 
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^rfRRS 
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View from component side. 



ROM REVISION 



Ver. 1.4 (2.4U) 

ROMs of this version incorporate the updated that 
implements the following; 



View from component side. 



MIDI BOARD 
7616136000 
Cpcb 66665656 ] 



Change MIDI exclusive receiving routine to relieve 
one JU-2 from its certain functions, except keyboard 
play, being disturbed by an exclusive message including 
TONE NAME sent from other QJUNO. 



When the JU-2 receives a mono mode (m=1) message, 
it turns CHORD MEMORY ON. The JU-2 with earlier 
ROM version (1.1, 1.2, 2.1 U or 2.2U) does not turn it ON. 



0efrO9l9Z 

aadooNl 



ROM(?)efeiT 

Ver. 1 .4 (2.4U) 

TiiecOROM 



RESET 



a 3-nr 

^ l-nr View from component side. 



a JUNO U h—> • T'— A X ^>"7' • 7 y 

-t- < Sh. -^o-Tr >^'>3 

■^ti6Z t^l^±LfZo 

• ^ 7 • K • 7 ■/-!: — -7 3 - K • 7 ^ ij — 
> iz^ S J: -7 Lf^o 



View from foil side. 
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VOLUME 



C20 

0.0068 



1/50 
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View from component side. 



ICS 1/2 

4570HA 



JU-2 



JAN. 1986 




20 



VOLU 






















JAN. 1986 



JU-2 

















KSb 




n 


hW^ 


HKi^KSiS 






gCBH 










JU-2 



JAN. 1986 




22 



TC5517AFL 










JAN. 1986 



JU-2 



6-voice polyphonic synthesizer 



6-voice polyphonic synthesizer 



MODEL JU-2 MIDI Implementation Chart 



MODEL JU-2 MIDI Implementation 



Function 


Transmitted 


Recognized 


Remarks 


Basic 


Default 




1 - 16 


1 - 16 


memorized 


Channel 


Changed 




1 - 16 


1-16 






Default 




Mode 3 


Mode 1, 3 


memorized 


Mode 


Messages 




POLY, OMNI OFF 


MONO, POLY, OMNI ON/OFF 




Altered 




************** 


MONO(m ^1)^Mode 1, 3 




Note 






12 - 108 


0 - 127 




Number 


True voice 




************** 


12 - 108 




Velocity 


Note ON 




0 


0 V = 1-127 






Note OFF 




0 

II 

> 

c 

CD 

X 


X 




After 


Key's 




X 


X 




Touch 


Oh's 




* 


* 




Pitch Bender 


* 


* 0-12 semi 


9 bit resolution 






1 


* 


* 


Modulation 






5 


X 


* 


Portamento Time 






7 


* 


* 


Volume 


Control 




64 


* 


* 


Flold 






65 


* 


* 


Portamento Switch 


Change 












Prog 






* 0-127 


* 0-127 




Change 


True ft 




************** 


0 - 127 




System Exclusive 


* 


* 




System 


Song Pos 




X 


X 






Song Sel 




X 


X 




Common 


Tune 




X 


X 




System 


Clock 




X 


X 




Real Time 


Connmands 




X 


X 




Aux 


Local ON/OFF 




X 


0 


memorized 




All Notes OFF 




0 (123) 


0 (123 - 127) 




Mes- 


Active Sense 




X 


0 




sages 


Reset 




X 


X 




Notes 


* : Can be set toQor X manually, and memorized. 



TRANSMITTED DATA 



Sta tu 
1001 



101 1 
1011 
1011 



0kkk kkkk 



Third 

0VVV V 



0VVV vvvv 



Description 

Note ON 
kkkkkkk s 12 

VVVVVVV 5= 10 

Note OFF 
kkkkkkk « 12 

Modulation 

VVVVVVV * 0 - 



Hold ON 
Hold OFF 



1011 

1011 

1011 



0bbb bbbb 0bbb bbbb 



0111 1011 
0111 1100 
0111 1111 



0000 0000 
0000 0000 
0000 0000 



Program Change 
ppppppp = 0 - 127 

Pitch Bender Chang 

ALL NOTES OFF 
OMNI OFF 
POLY ON 



lile ‘CHORD MEMORY* is 
re t r ansm 1 tied. 



odlfied notes 



*2 Transmitted if the corresponding fu 



»3 0 - 63 : MEMORY GROUP or CARTRIDGE GROUP 

64 - 127 : PRESET CROUP 



rith CHORD MEMORY 
ritch is ON. 



powe r up or MIDI 



si number Is 



2. RECOGNIZED RECEIVE DATA 



1000 nnnn 

1001 nnnn 



101 1 
1011 



1011 nnnn 
1011 nnnn 



1110 

1011 
101 1 
1011 
101 1 
1011 
1011 



0kkk kkkk 
0kkk kkkk 



0000 0001 



0100 0000 
0100 0000 



Third 
0VVV vvvv 



Desc r i^ t i€ 



0000 0101 0VVV 

0000 01 1 1 0vvv 



01xx 

00XX 



0bbx xxxx 

0111 1010 
0111 1010 
0111 1011 
0111 1100 
0111 1101 
0111 1110 
0111 111 ! 



0111 nil 
0000 0000 



0000 0000 
0000 mmmm 



Note OFF, velocity ignored 
Note OFF 

kkkkkkk » 0 - 127 <12 - 108) 
Note ON 

kkkkkkk * 0 - 127 (12 - 108) 
VVVVVVV « 1 • 127 

Modu 1 a t ion 
VVVVVVV s 0 “ 127 



Portamento Time 
VVVVVVV » 0 - 127 

Vo lume 

VVVVVVV = 0 - 127 

Hold ON 
Hold OFF 

Portamento ON 
Portamento OFF 

Program Change 
PPPPPPP = 0 - 127 

Channel After Touch 
VVVVVVV = 0 ~ 127 

Pitch Bender Change 

Local OFF 
Local ON 
ALL NOTES OFF 
OMNI OFF 
OMNI ON 
MONO ON 
POLY ON 



Ac t iv 



i Ing 



No tes : 

’^‘l No te numbe rs 
the neares t 



outside the range 12 
ctave inside this ran 



odlfied notes 



transposed to 
rith CHORD MEMORY 



«2 Received if the corresponding function switch is ON. 

*3 0 - 63 : MEMORY CROUP or CARTRIDGE GROUP 

64 - 127 : PRESET GROUP 

*4 Ignored during any key on. 

«5 Mode Messages (123 - 127) are also recognized as ALL NOTES OFF. 

Mode Messages are recognized as follows: 

: POLY ON (127) ! MONO ON (126) ! MONO ON (126) 

{ I mmmm — 1 ' mmmm <> I 



OMNI OFF (124) 
OMNI ON (125) 



I OMNI a OFF 
I POLY 

! OMNI = ON 
1 POLY 



J OMNI * OFF 
I MONO 

! OMNI =* ON 
{ MONO 



] OMNI a OFF 
1 POLY 

: OMNI a ON 
5 POLY 



‘CHORD MEMORY* on 



3. TRANSMITTED EXCLUSIVE MESSAGES 



^Transmitted If EXCL in the MIDI function is on. 



3. 1 



Ail Tone Parameters with Tone names ( APR ) 



When the Group, Bank or Number is changed. 



Byte 



Desc r ip t ion 



a nil 0000 
b 0100 0001 
c 0011 0101 
d 0000 nnnn 

e 0010 0011 
f 0010 0000 

g 0000 0001 

h 0VVV- vvvv 
f 00t t 1 1 1 1 
j 1 1 1 1 0111 



Exc lus ive s tatus 
Roland ID U 

Operation code = APR (all parameters) 

Unit a - MIDI basic channel, nnnn a Q 15 
where nnnn 1 a channel H 
Format type ( JU-l,JU-2 ) 

Level » = 1 
Group tt 

Value ( 0 - 127 ) 

In sequence (36 bytes total) 

Tone name ( 0 ** 63 ) 

In sequence (10 bytes total) 

End of System Exclusive 



3.2 Individual Tone Parameter ( IPR ) 



When the Parameters are changed. 



Byte 



Desc 



r ip t ion 



a nil 0000 
b 0100 0001 
c 0011 0110 
d 0000 nnnn 

e 0010 0011 
f 0010 0000 

g 0000 0001 

h 0Opp pppp 
i 0VVV vvvv 

J nil 0111 



Paramo te r 
# Func 1 1 on 



Exc lus ive s tatus 
Roland ID n 

Operation code a JPR (individual parameter) 
Unit it a MIDI basic channel, nnnn a 0 >> 15 
where nnnn + 1 a channel it 
Format type ( JU-l.JU-2 ) 

Level it a 1 
Group it 

Parameter ( 0 ~ 35, 48) 

Value C 0 - 127 ) 
h and i ( repetitively ) 

End of System Exclusive 



0 DCO ENV MODE 



1 VCF ENV MODE 



2 VGA ENV MODE 



3 DCO WAVEFORM PULSE 

4 DCO WAVEFORM SAWTOOTH 

5 DCO WAVEFORM SUB 

6 DCO RANGE 



7 DCO SUB LEVEL 

8 DCO NOISE LEVEL 

9 HPF CUTOFF FREQ 

10 CHORUS 

11 DCO LFO MOD DEPTH 

12 DCO ENV MOD DEPTH 

13 DCO AFTER DEPTH 

14 DCO PW/PWM DEPTH 

15 DCO PWM RATE 

16 VCF CUTOFF FREQ 

17 VCF RESONANCE 

18 VCF LFO MOD DEPTH 

19 VCF ENV MOD DEPTH 

20 VCF KEY FOLLOW 

21 VCF AFTER DEPTH 

22 VCA LEVEL 

23 VCA AFTER DEPTH 

24 LFO RATE 

25 LFO DELAY TIME / 

26 ENV T1 

27 ENV LI 

28 ENV T2 

29 ENV L2 

30 ENV T3 

31 ENV L3 

32 ENV T4 

33 ENV KEY FOLLOV^ 

34 CHORUS RATE 

35 BENDER RANGE/ 
36-45 

TONE NAME / 



46,47 reserved 
48 TONE MODIFY 

(ignored if received) 



0 a ENV normal 

1 a enV Inverted 

2 a eNV normal with dynamics 

3 a eNV inverted with dynamics 

0 a ENV normal 

1 a ENV Inverted 

2 a ENV normal with dynamics 

3 a dynamics 

0 a ENV 

1 a CATE 

2 a ENV with dynamics 

3 a GATE with dynamics 
0-3 

0-5 

0-5 

0=4* 

1 a 8* 

2 a 16* 

3 a 32» 

0-3 

0-3 

0-3 

0 a OFF 

1 a ON 
0 - 127 
0 - 127 
0 - 127 
0-127 

0 a pv manual 

1 - 127 a PWM LFO RATE 
0 - 127 

0 - 127 
0 - 127 
0 - 127 
0 - 127 
0 - 127 
0 - 127 
0 - 127 
0 - 127 
0 - 127 

0 - 127 (ATTACK TIME ) 
0-127 (ATTACK LEVEL) 
0-127 (BREAK TIME ) 
0-127 (BREAK LEVEL) 
0-127 (DECAY TIME ) 

0 - 127 (SUSTAIN LEVEL) 
0-127 (RELEASE TIME ) 

0 - 127 
0 - 127 
0-12 



0-63 



(TONE NAME 
0aA 16aQ 
1=B V 17aR 
2=C I 8a$ 
3aD 19aT 
4aE 20aU 
5aF 21aV 
6aG 22aW 
7=H 23aX 
8a I 24=Y 
9aJ 25aZ 
10aK 26aa 
llaL 27ab 
12aM 28ac 
13«N 29=d 

14aO 30ae 
15aP 31af 



tab le) 

32ag 48aw 
33ah 49ax 
34si 50ay 
35aj 51az 
36ak 52a0 
37*1 53*1 

38*10 54*2 

39*n 55*3 

40*d 56*4 

4 lap 57*5 
42*q 58*6 

43*r 59*7 

44*$ 60*8 

45*t 61*9 

46*u 62*space 
47*v 63*- 



ENV TIME 
BRILLIANCE 
MOD DEPTH 
MOD RATE 
ENV TIME 
BRILLIANCE 
MOD DEPTH 
MOD RATE 



( inc remen t) 
( inc remen t> 
( inc remen t) 
( inc remen t> 
(dec remen t) 
(dec remen t) 
(dec remen t) 
(dec remen t) 



Mode 1 ; OMNI ON. POLY 

Mode 3 ; OMNI OFF, POLY 



Mode 2 ; OMNI ON, MONO 
Mode 4 : OMNI OFF, MONO 



O - Yes 
X : No 



23 






4. RECOGNIZED EXCLUSIVE MESSAGES 



^Received If EXCL in the MIDI function Is on. 
Aii Tone Parameters without Tone names C APR > 
By te Desc r ip t ion 



a Itll 00Q0 Exclusive status 

b 0100 0001 Roland ID » 

c 0011 0101 Operation code - APR (all parameters) 

d 0000 nnnn Unit tf = MIDI basic channel, nnnn =0—15 

where nrmn + I = channel U 
e 0010 0011 Format type < JU-l,JU-2 ) 

f 0010 0000 Level tt = 1 

g 0000 0001 Group » 

h 0VVV vvvv Value C 0 - 127 ) 

: In sequence (36 bytes total) 

i 1111 0111 End of System Exclusive 

4.2 Bulk Dump ( BLD ) 

Bulk Dump has no relation with the EXCL in the MIDI function. 

When the * DATA TRANSFER Button’, ’WRITE Button’ and ’BULK LOAD 

Button’ are pressed. 

Byte Description 



a 1111 0000 Exclusive status 

b 0100 0001 Ro land ID I* 

c 0011 0111 Operation code = BLD (bulk dump) 

d 0000 nnnn Unit If = MIDI basic channel, nnnn = 0 — 15 

where nnnn 1 = channel U 

0 0010 0011 Format type ( JU-l.JU-2 ) 

f 0010 0000 Level n = 1 

g 0000 0001 Group # 

h 0000 0000 Extension of program 

1 00pp pppp Program tt 

J 0000 tttt Some sets of TONE data 

k 1111 0111 End of System Exclusive 



No t e s : 

The Program U is recognized as the first TONE number 
of the TONE data sets. 

32 bytes are recognized as a set of TONE data. 

TONE data Is received in four-bit nibbles, right 
Justified, least significant nibble received first. 

See 3.3 Bulk Dump, to understand the TONE data format. 



Other Exclusive messages are described in section 3. 
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5. HANDSHAKING COMMUNICATION 



S. 1 Message type 

5.1.1 Want to send a file (WSF) 

Byte Description 



a 1111 0000 Exclusive status 

b 0100 0001 Roland ID » 

c 0100 0080 Operation code = WSF 

d 0000 nnnn Unit tt s MIDI basic channel, nnnn = 0-15 

where nnnn + I = channel tt 
e 0010 0011 Format type ( JU-l.JU-2 ) 

i till 0111 End of System Exclusive 

5. 1. 2 Reques t a file (RQF) 

Byte Desc r ip t ion 



a nil 0000 Exclusive status 

b 0100 0001 Roland ID tt 

c 0100 0001 Operation code = RQF 

d 0000 nnnn Unit II = MIDI basic channel, nnnn = 0-15 

where nnnn * 1 = channel H 
e 0010 0011 Format type ( JU-l.JU-2 ) 

f 1111 0111 End of System Exclusive 

5. 1. 3 Da ta (DAT) 

Byte Desc r Ip t ion 



a 1111 0000 Exclusive status 

b 0100 0001 Roland ID tt 

c 0100 0010 Operation coda = DAT 

d 0000 nnnn Unit H = MIDI basic channel, nnnn =0-15 

where nnnn 1 = channel II 
e 0010 0011 Format type ( JU-l.JU-2 ) 

f 0000 tttt 4 sets of TONE data ( 256 bytes ) 

g 0SSS ssss Check sum 

h 1111 0111 End of System Exclusive 

Notes : 

TONE data is sent in four-bit nibbles, right Justified, 
least significant nibble sent first. 

See 3.3 Bulk Dump, to understand the TONE data format. 

Summed value of the all bytes in data and the check sum must 
be 0 (Tbits). 

S. 1. 4 Acknowledge (ACK) 

Byte Desc r ip t ion 



a 1111 0000 Exclusive status 

b 0100 0001 Roland ID tt 

c 0100 0011 Operation code = ACK 

d 0000 nnnn Unit = MIDI basic channel, nnnn =0-15 

where nnnn ♦ 1 » channel II 
e 0010 0011 Format type ( JU-l.JU-2 ) 

f till 0111 End of System Exclusive 

5. 1. 5 End of file (EOF) 

Byte Des c r Ip t ion 



a 1111 0000 Exclusive status 

b 0100 0001 Roland ID II 

c 0100 0101 Operation code = EOF 

d 0000 nnnn Unit II = MIDI basic channel; nnnn = 0-15 

where nnnn + 1 = channel II 
e 0010 0011 Format type ( JU-l.JU-2 ) 

f 1111 0111 End of System Exclusive 

5. 1. 6 Communication error (ERR) 

Byte Description 



a 1111 0000 Exclusive status 

b 0100 0001 Roland ID H 

c 9100 1110 Operation code = ERR 

d 0000 nnnn Unit H = MIDI basic channel, nnnn =0—15 

where nnnn + 1 = channel II 
e 0010 0011 Format type ( JU-l,JU-2 ) 

f 1111 0111 End of System Exclusive 

5. 1. 7 Rejection (RJC) 

Byte Description 



a llll 0000 Exclusive status 

b 0100 0001 Roland ID II 

c 0100 1111 Operation code = RJC 

d 0000 nnnn Unit H = MIDI basic channel, nnnn =0-15 

where nnnn + I = channel H 
e 0010 0011 Format type ( JU-l.JU-2 ) 

f 1.111 0111 End of System Exclusive 



